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Introduction
In RAN1#101-e and 102-e meetings, most evaluation assumptions have been discussed for NR positioning enhancements including scenarios, requirements and parameter settings. However, there are still some remaining issues to be further discussed for exact accuracy and latency requirements. In this contribution, we provide our views on these remaining issues.
Remaining issues on evaluation assumptions
Issue#1: positioning accuracy requirements
Although the SID [1] has provided the exemplary performance targets in the justification, it doesn’t comprise the exact requirements on horizontal position accuracy, vertical position accuracy, end-to-end latency and physical layer latency. In order to find the performance gap based on Rel-16 positioning techniques and set up the performance targets for Rel-17 positioning enhancements, the above requirements should be defined clearly in SI phase.
The following agreement has been approved in RAN1#101-e meeting [2]. The values in the brackets were discussed in RAN1#102-e meeting. Unfortunately, there was no consensus yet.
Agreement:
· In Rel-17 target positioning requirements for commercial use cases are defined as follows:
· Horizontal position accuracy (< 1 m) for [90%] of UEs
· Vertical position accuracy (< [2 or 3] m) for [90%] of UEs
· End-to-end latency for position estimation of UE (< [100 ms])
· FFS: Physical layer latency for position estimation of UE (< [10 ms])
· In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
· Horizontal position accuracy (< X m) for [90%] of UEs
· X = [0.2 or 0.5] m
· Vertical position accuracy (< Y m) for [90%] of UEs
· Y = [0.2 or 1] m
· End-to-end latency for position estimation of UE (< [10ms, 20ms, or 100ms])
· FFS: Physical layer latency for position estimation of UE (< [10ms])
· Note: Target positioning requirements may not necessarily be reached for all scenarios
In regard to the target percentile of UEs to meet the position accuracy requirement, it is better to be larger than the value (80%) defined in Rel-16 since higher accuracy requirement is needed in Rel-17, 90% is a reasonable value. 
Regarding the commercial use cases, 1m for horizontal accuracy is enough as most companies suggested. For vertical position accuracy, the floor height 3m is enough for most of scenarios. 
[bookmark: OLE_LINK1][bookmark: _GoBack]Regarding the IIOT use cases, it’s better that different IIOT channels have different position accuracy requirements, since the LOS probability is different. For example, the targets for InF-SH channel can be X=0.2 and Y=0.2. However, for InF-DH channel, because of higher NLOS probability, it is hard to meet the requirement with X=0.2 and Y=0.2. So more relaxed targets can be X=0.5 and Y=1. Therefore, we suggest to adopt multiple values for both horizontal and vertical position accuracy targets. 
Proposal 1: Adopt following target accuracy requirements for Rel-17
· For commercial use cases:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs
· For IIoT use cases:
· Horizontal position accuracy (< X m) for 90% of UEs
· X = 0.2 or 0.5 m
· Vertical position accuracy (< Y m) for 90% of UEs
· Y = 0.2 or 1 m
Issue#2: Definition for physical latency requirements
Regarding to the latency requirement, RAN1 sent an LS in RAN1#102-e meeting to ask RAN2 for the input on latency components of NR/NG-RAN/5GC higher layer positioning protocols. Meanwhile, RAN1 has defined physical layer latency as shown in the following agreement [3]. 
Agreement:
Physical Layer Latency Start and End times are defined as follows:
	Method
	Start
	End

	UE assisted DL-only & DL-ECID & Multi-RTT
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information message
	Successful decoding of the PUSCH carrying the LPP Provide Location Information message 

	UL-only method & UL ECID & Multi-RTT
	Reception by the gNB of the NRPPa measurement request message
	The transmission by the gNB of the NRPPa measurement response message

	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise,
· Alt. 1: transmission of the PUSCH carrying the MG Request from the UE.
· Alt. 2: Transmission of the PDSCH from the gNB carrying the LPP message containing the assistance data
· Alt. 3: Start of the Reception of DL PRS
Note: Suggest to downselect this at the next meeting.
Note: The high layers latency components may be subject to adjustment for different alternatives.
	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 



From the agreed table, there are still three options to be down-selected for UE based positioning method. In our view, Alt.1 is not appropriate since a UE may not need to request MG, e.g. MG has been configured before positioning service is triggered. In such case, how to define the start time will be unclear. Compared with Alt.3, Alt.2 is more aligned with the agreed definition for UE assisted method in which the start time is the PDSCH transmission carrying LPP message rather than DL PRS reception time. Therefore, we suggest using Alt.2. 
Proposal 2: Alt.2 is used to define Physical Layer Latency Start time for UE based method, i.e.
	Method
	Start
	End

	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise, transmission of the PDSCH from the gNB carrying the LPP message containing the assistance data

	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 


[bookmark: OLE_LINK2]Based on the analysis in our companion contribution [4] for physical layer latency, it is very hard to satisfy 10ms physical layer latency based on Rel-16 positioning procedures in most of cases, where the dominant contributors of physical layer latency are UE positioning measurement and MG request procedures. So some potential enhancements may be needed in Rel-17, for instance, to introduce aperiodic PRS, positioning measurement/report in RRC idle/inactive state, etc.. Even with these potential solutions, it is a challenge to meet the 10ms requirement. Thus, some values smaller than 10ms for end-to-end latency seem not realistic. Considering 10ms physical layer latency target, 100ms end-to-end latency is more appropriate than 10ms end-to-end latency because of additional latency between gNB and AMF, AMF and LMF, etc. It should be noted that target positioning latency requirements may not necessarily be reached for all scenarios, especially for the stringent 10 ms physical layer latency.
Proposal 3: Adopt following target latency requirements for Rel-17
· For commercial use cases:
· End-to-end latency for position estimation of UE (< 100 ms)
· Physical layer latency for position estimation of UE (< X3)
· X3 =10ms
· For IIoT use cases:
· End-to-end latency for position estimation of UE (< X6)
· X6 = 100ms 
· Physical layer latency for position estimation of UE (< X7)
· o   X7 =10ms 
Conclusions
In this contribution, we have discussed some remaining issues on evaluation assumptions. Based on the discussion, we have the following proposals,
Proposal 1: Adopt following target accuracy requirements for Rel-17
· For commercial use cases:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs
· For IIoT use cases:
· Horizontal position accuracy (< X m) for 90% of UEs
· X = 0.2 or 0.5 m
· Vertical position accuracy (< Y m) for 90% of UEs
· Y = 0.2 or 1 m
Proposal 2: Alt.2 is used to define Physical Layer Latency Start time for UE based method, i.e.
	Method
	Start
	End

	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise, transmission of the PDSCH from the gNB carrying the LPP message containing the assistance data

	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 



Proposal 3: Adopt following target latency requirements for Rel-17
· For commercial use cases:
· End-to-end latency for position estimation of UE (< 100 ms)
· Physical layer latency for position estimation of UE (< X3)
· X3 =10ms
· For IIoT use cases:
· End-to-end latency for position estimation of UE (< X6)
· X6 = 100ms 
· Physical layer latency for position estimation of UE (< X7)
· o   X7 =10ms 
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